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1 

fim^mmx'hhm<r)^m. ttz\i. ws^im 
m<n^^'?^mx'hi>f^2ff)^miiZ^-th\!^m^ 

wmm:^mzi mhtitzvmm^ i mmx- 
mmx'hh b # \im. 2 mmi,zm tti&imLLx^ 
a, 

a. 

[tt^«3] ffiemioiigiui. -?-<7)i@pS:^-ri. 

i ^ fc^$-a-S-9-77 -f H<7) 3 *>ft t *V ^■9-77 

-f-zl'Ki:, -efiJ:0/h§v^M;^cO:i:tco^f 77 

TT^i spgp-c'j) I. c fc ^if IS t -rsasa 1 imco^ 

t ^ {zmi^-t^^yy -f H«03 *>S:tair^-9-77 
-f-^WKt. ■?-ixJ:')/h$v^a;vco^-C<?)1f77^-;U 
Ft tiiV^T . ll7feLTV^:5rV^Hf 77 -/l^K^^Zoti 

[ iS*JS 6 ] ft/lN*;^«^)-t77 -^ -yP H&tXZ# S t 

77^-;^H^^#a^):Sr^^^t$•^i-r2,ii$fl2. H 
^« 3 ^ 7t{itt*«4 IB^O^S^a. 

liS^a? ] WLfm^<r>^ry ^ -)V K*>/?>H#st 
2 , 3 1 tzimmA assco^na. 

[ IS^JS 8 ] fiid^ 1 «7)t£ts:^ sti , frf a©p^^^ 

mzx m%hixtz^mifmiM2<mmx'hhktii.. 
^2<mmiiznLx. "tci^miizmtfzmiy ^-H' 
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btmm<r>mmmmiznixm^<^itmx'mL^^i> 
m2<omn^mmi.rcz t m^tthmm. i 

mmb Lfzmm t n^t^tymm'^crfrmi -v 
vff)mm^tzmfizmr$\,^xiSLib^zb^m^b'rhm 

^sscT)-^ 7 7 -f -)v Y x-m^ t , mm^mmmm^z 

tii.Hif«<oiigp-ej>i.mi<7)pgp. tfzit, m^im 
m<n^'^ffi^mvhhni2<n^{,zmskL. ^SiLit 
^mtimiw. 1 mmx'hh b # <i-e<o^ Ltz^mi 
^^^^htz»)<r>. tfzii. u^mLfzt§mi}^mim2 
ff)Vimx'h hbt 2 mmi,z$b t^asrifeii lt 

-fh:ibi:'mibthmmim. 

mm 1 2 3 luiem 1 <mm>,t. ^mmimj^-f 

hbt iz%%^^th-^yry 4 Y<r> 0 *>ft t Sv^-9-7 

30 7-f-;l^Kfc, -eilJ; 0/^$^1M^<7)^T<7)■t77-f- 
t=5:V«fJ>SC:i:5-#Sti:f«.if^l lie^o^ 

[ff^« 1 3 ) Mem 1 <^|ig|«{4. -?-c7)pgiH^^T^t 
S t § tc^3t§-ii:l.-9-77 ^ K^t) o t av>-9-7 
7 -f -;^ K t , -eii J: 0 /h? t ^S^O^r 0-9-77 -f - 

J':i.TT'*>I.PiPT'*>l. w i: S:!^ t-ri.»*« 1 1 Ifi® 

40 [ft ^ 1 4 ] Meig 1 optpti, ^mmt:^t 

hb^ i^z^it^^h'fzry ^ -)V Yco o i,fiv^-t7 
7-f-;UKi:. •5-iiJ;0/h§v>a;^c7)ikTiOif77-f- 
yi' H t fctj OT . ^ LT V ^^v ^-r 77 ^ K*«Zo 
OTT'J)l.(!iliT*SC:i:$-#afctSil*«l lie® 

[fs^ 1 5 1 S/ha;^ic7)-9-77 -)v H(j. Btrifii^ 

3l£LTv^^ri'^^f77 -yPKt-g-A^rV^^i: ^i^t-f 

&ts^ 1 2 . 1 3 * /cJiif^fl 1 4 iea<^^ 

50 [ itSfl 1 6 ] 7 7 -/P KXt^Z#@ 
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(3 

3 

2 . n^fl 1 3 1 fzim^m 1 4 lea^T)^:^. 

im^m 1 7 ] g/M:;^K0-9-y7 -r F*»/i>HSS 
2 , iS^ia 1 3 1 tinmt^ 1 4 fgfico^:^, 

[000 n 

'^oyyX'^'fxrv^f^^^iV (PDP) ^'T>^9)i'^ 30 

5-T>'<'f;^ (DMD) ^c7)«^s&t/-e<^Tt:^ffi 

[0002] 

[ts!*cOS*rj] r^Xvrxri^-f (PDP) ^ 
[0003] z<r)-*r^y i -)vvmx'\i. -IVY 

tfimimyy ^ -/^ h'(c«fS^sij$^i-cfc o , 4o 

y ^ -)V'Y\i^fi^ti-mM-^\fifi^ixX\^i>. ^fy 4 
^iznm-h. t^shh. ^^fyA-iVY\m^<n 

m,^m.mm.?i-bLx^i. m^tivyy^-fu 
Y<Dm^<D^s\ifi^^tm^mmizirimth , 

I0004]m6{ziy ^-jUYiztUfh^^yy ^- 

jvYff)mmmm^^^s-t, zomitz^^mx-ii. ly^ 

-JVYti. ^yy ^-JVY li}^f3-fyy ■( -)V YQtX- 

<r)^r>myy ^ -;^ Ktc^W^fi, ^it^K 1.2, 

4. 8. 16. 32. 64. \2SomSM^^^l,X 50 
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-e^i-f a0r«<:osijffli*{^:$^ti, , ^yy < -iv Y<rmt 

\t^yy -f -)VY 1 tpt^^yy 4 ~>vY8(omi>zmz 
[0005] meiz^ik-tmxu. z.Kh<n^yy 

Y^m'i^h.^h^Xmt^^hZt^Zl^Qt-t^25 

5 tx:<n2 5 6g®<o®P^'</i'^^t'# 

\i. ^\y<}vi\t. -tyy^-juYit^to-^yy^- 
iVYs^^^^it&zbizx^^mx'^. f§mu<fi'2 
1 (i, -9-^7 -f -/VY 1 . H;-y7 ^ -iv Y 3 fcii/^f y 

[0 00 6] z(7)Xoi,z. -fyy -I -IV Ymx'\i. 1 7 

ms<op^^#i.yij^W7'7-<-/uK3b^j?$n. »: 

(Tym^^titz^yy < -iVY^%%,t^hZt\,zi.^^ 
[0007] 

mm^'^izmimmtimih z t ij^mtix 
tc, zmm^^'^'izmi&miMm (mmmmm) 

iz-:>\^xmm-t&, 

[0008] 4. 1. 2, 4. 8. 16. 32. 64. 
1 2 8 tfi^#^t4>^^Ac-»^7'7 ^ -lVYiZ^W\Wzi% 
■^Th-oX. m7l,Z7r:tXdliZmW-<i^->Xt^. r=j 
X-7TX7°V-f>'N°;t^;L- (PDP) coBffi3 3±$-17-< 

-IV YX: 2 ffi^ffla . miiHz^mti>^-^i^t 

m^f^if-ywi.. ^vKiviii].2ix'hhmm 

PI. P 2 1 . ^^ItcSStStl.fflP^'^P** 1 2 8-C* 
§aigP3. P4i:*>4.=5rl.. 08{i. fflfi^A'^'-yx 

^-^yy 4-ivY\izmmLfzmx'hh, d^cijv^ 

T. fil:*ri6jli7'7Xvrxr^-f>''?;t-;i^BDi3 3±<7)* 

T^ri^ilci^lEL. mnHi^Wj\!^f,znmh. tfz. 
f\'v^y'/},m3tfh^yy^-)VYi7^l,x\^ 

[0009] ESfcfcV^T. m^f'^^->Xim±.LX 

v^i>%^. AiaostiA-A' ii^i,z'^trz>mm^m 
^i.oi,z^^-n^\z^m-hb. ^h.^^hm<rms. 

ti. [a80B-B'^7t{ic-c':frifi]{c^iS-ri,. m» 
*<B-B':fr(6](:^iiUv:^^. Araosti. ffl^P4 
o^fy7-^-;^Kl~1f7'7.f-/^^'5t. B^P3«o 
-9-7'7'f-/PH6&t;f-t7'7-<-;l^H7t. ■3RP2<0 
■ty7^-/!.h'8tS-l,^^ttC^i9. -eo^H. ^il 

f><7)-ty7-f-/uK*<^sw^$fi. mkV"<ivQifi'^ 
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fcfc'Sr'). -e*^*, |igifflU<;l'2 5 5*<l,;tt-L* 
3. o-fiifcLTt, ^ix^>{J*5|WPtPk'<;;P ( 1 2 
7Sfc(±l 28) i:«:^i|afc^^rS|f|pt=5rO. AISO 

s^wtc7)-»^7'7^-;i'H^fflv^/::%&. mm-tmm 
cr>mmsmi}^6 steA. i9ii:i9 2m<r>m^i,z{> 

mmmmmy^x { ^ ^vuxm^mmmmyr^izM. 

Vol.19, N0.2, IDY95-21, pp.61-66) tWV\ WR^ 

[0010] *^BB{i±ieiiiSS-)s«ii^^< t 

mmim^y ^ -)\^ vmmz^mLxmm.n^r{i 
o^^m.xh'>xmmmmmmz±irhmmk%^ 

[001 1] 

{i, mm(r> 1 7 -;PF^a;^*^wt^>ixf^^g^coiJ-r7 

1 copgp, t /cJi. m 1 <7)|iipc7)43H<;)|^pt'J) I. 

^2c7)pgpt^j^ti.. mimmmi, 

mzx '^mtitcf^mm i mmx-hit^n. to 

^mz^ 'j'i%(>ixt::?imm2mmx'$>h t^ii.m 
2<7)mmi,zmtf.za.^wMLx'^(:>ti:bm i (^pm^ 

^mx'hhii^ii. ^eDm2<:r)fsm(,zfiLx. ^coj^m 

[0012] ±M(r>^^m.f<zii\^x , H 1 <o^p{i, 
iOBWSr^f I. i: ^tc^3t§iJ:§-9-y7 ^ H<0 
3*>St,fii^1fy7'f-yUHi:. -5-ixJ: O-'h^v^fiPi^?: 
fl-tl.^TcO-t7"7-f-;WKi:{:feV^T, IfefcLTV^^ 
v>-y7'7-(-;l'H*i-ot^:i,^pgiffl-C$>-o-Ct>J:c\ t 
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■l!-|.-t7'7 ^ -/P HO 3 *>gt,av^-9-7'7 -f -;t^ H t , 
■etlck 0'h$V>a;^^$-*tl.^T(7)-9-7'7 -f-/PHt(C 
fev^T , Hit ^-9- 7^7 -/l- Yif-r>mxhm 

^■r s b ^ izme^ ^h-fyy '(-i\^vcr)oib&hm 

<0-t7'7-<-;l/Hf:t:l3V^T. ^3eL-Cv^^v^-9-7"7-f 

Bl^s^5^;^<.A</^$^<^■9■y7'f-;^^^ g^h 
10 a;^i0if7'7 ^-;i'K*>'^3#BtcS;^i*^/h$t^^f7'7 
-f-/UH*T\ t4l9i£IBtLTV%^v^-9-y7 
*y)^v>J:3tUTtJ:o, 
[0 0 1 3 ] ±fBcO«7KSSlCfcO-C, Pgp^ 
#g{4, ^5^^LJ:3t■rl.Blg<OPg|StSS8L7t|i§lat 

S<^Jt$Tt£U$-ti-2.® 20KSi#g&(i;cT t J: V\ 

z<r>tt. ^2c7)teii#gj4, *¥^ritooB*^Kirr 
^5^LJ:3i:-ri.B*<Ol©ISS:Srft'-y h£??3 

20 ^t£irri.«S:, ^^LJ:3t-ri.BSiOPgiBt^jtL 

S-:^v^T«y>S J: 3 LT t J: v^. 

[0014] :^^mizmmmmii. mm<r> ly^- 
]v H ^^yi-mhtifzm.myy < ~)v Yx-m. l , 
mmi^m%<mw,zm^x^^-/y -< Y<nmt/ 
^ t i o ^pgia^s^-rs ^:*rffi-c' 
^-nmi.. wm<mWi^. mw^<^^yy^-)u 
Yi:m-^h-^xmmx'^mm<7i'i>i}-hMm^ti. « 

30 l<7)Ptiic7)4iHc7)Pgp-C'J)§m20PgijgiC^^L, ^ 

uz^mii^m 1 mmx'h^ t ^ fi-e^?)^ l^cp^p^ 

X'hlt # l4m20|igatf5l:y;:«S:J£fitTf#^>^lS 
[00 15] 

{i. Wm^OfSm^tcotzi^lz 1 -)CD-&i,zr>\,^xmM'^ 3 
R (#) , G (^) , B (W) <?)#fel:fflO/i;<?7 

40 -^tcis V i,:^^mmmzmmx'^ & . 

[ 0 0 1 6 ] H 1 t*llHfl(cfSI,^^r^a«Olt«iS:^i^ 

13k. mtmmi 5t. fsmmm/m^mmmi 

It. -r-f if ESS 1 9!:. W&m^2lt. SiRlHl82 

3 i: , mi&m,^-^yy < -iv Ynm'^\m 25 1.^ 
-ry < -)v Y9m^2 it.istm^- m^mi^ 
29 1. ir-9mm^3it. r^xvT^xru'f 

)-^A-)V (tlT rpoPj ti^3. ) 33 9Aiyy 
iV\^:^m.^3 5t1)->h^£h, 
50 [0017] PDP3 3»4, mgjirSvh'J^'AtttciES 
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D P 3 3 (cfcir^T ^ii^ixmiff-':iiihtt.fcmWL<r)-fyy 

4fi3 5Ji. mmmm^ ( hd > mmmmmm^ 

[0 0 18] A/D^MIl IJiRGBfi-t^rSftTA 
ilJtRGBd^Ji:. ffi*>-?^iiE§5 1 3tCiOj£XfVV 

5. A/D3a«|$iT/cRGB<l^{i»§^tti§Sl5tCi, 
-?-c7)fe*{iSiR[5lK2 3lcai:>]$itl,. 

[0019] m:(fy^mjEtk(ORGBm^it. mmm& 
B!*:^ft-^*%ts«coitiii?ri&siiiKllfB*<|g4t(c< 

/i^HfeStHISS 1 7 i; T -f if HISS 1 9 1 iZiii^hmW^ 

m^zmu^^mmmmLxiii:hti, 

[ 0 0 2 0 ] ss^msi 2 3 {±«j# ^aj§i 1 5 J: s ^aj 

fifcti:^^. •?-<0l!Mij!>tiftffi-C*S%&fc«T'^1flll 
8S1 9*»«i>c^ai:»:^3itRL. -?-c^B*m*«f?±HT'$>I.Ji 
-^tc«jlSlI18S2l*»<5«oai:'3S:Stf?1-|.. cinti. 

mmmmmmc^^iziiK^xffi^m^^tii:! tt^ 

mm(Dm^iz<7);f^mmm^iznLxm{mmff)m. 

[0021] ^S?lHlS&2 3(cJ: OMtR^iXtz^m^^ 
B*mfi-^-f-7'7^-;PKM^5fWlg2 5tjM4./l 

y -f -;i'Hfll«fcSSi-r&. -t^is^**. y ^ -juvmi 

•yh*»^>^l.. ■t7'7^-;l^Hi!QSS5 2 7J4. ^t!fi(t-^ 
-^ry '(-)VYnmmm2 5i}-^t:,<r>y ^ -;i/Hffi« 

S . • • ?Hi»lllS& 2 9 1 T-^-IKISIlIK 3 
U4. ■9-7'7-<-/PH3!!!g^2 7*^'o«oa5:^j{cS-:?#P 

D p 3 ^ffymmmt. ^^<omtm.mmLx . 

P D P 3 3±maoPgWOB«S:^$-^ I, . 

[0022] ^mm^/wmm^ ntr-t i'm 
1 9{4. x:fJUz^!lim'%^ztiLxWlmmmm<om. 
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ot^TlsmtcittBttl.. *|liUg®T'{i. ly^ 
-;PK$:9'?<7)-9-7'7-<-;H--lc^SiJL, #^^^7^- 
;UH (■9■7'7'^-;^^'l~^f7'7-^--^^h'9) 
ill. 2. 4. 8. 16. 32. 48. 64. 80<^ 

^^t:ttitixmm^'ifo, m^y <->vY<r> 

mm izMUbtt, ztiti(7)'f:/y^-)UY^m^-^ 
h^h z b izx mmmmtimmx'^ h . 
[0023] -«l^^l?§^g^l.fflfgH^^fcv^TiIffig^Kfi 

w&-tmm<^nwm.^^x'h'>x. m.-th 
"fry -f -)VY'i?x'S.±<7)n^i^^yy ^-)VYR 

Vfit J: 0 ^Jn$ t ^a;^^ Sr J^-p-9-7' 7 -< H tcfc t ^X . 
4. 8. 16. 32. 48. 64. SO HzMM'^^^hlX 

^c-t7'7-f-;PHi~9$-fflo^t#t4. ^mtmm 
20 ows^i^e 3 (=01 mil) i: 6 4 (=10 10000) n 

^tfil 1 1 (=011 11111) J: 1 1 2 (=101 10000) ^co 

xd^d:m^Tt)i>, zffi^d^^mmmis^i-hb. ** 

mm<^miihri}^x'hii'Zif)^i}^hh-r. m^cr,if^ws 
i,zb ii^£^^myim%myy ^ -iv Y<r)m^-)jmz 

[ 0 0 2 4 ] -e^T-. ^tmmcn^mmx'M. mx 

Wmmifi^Uz<\^^i\^<r>tmiS{L. ^tih 

ii±Ltc< v^|lgpfc Lxmurmiio^Mmifmm 

ill. 

(a) -?-i7)^P?:^-ri.tl^(c^3fe§-ti:l.-9-7'7^- 
<- S: W-f S <?)-9-7'7 ^ -)U Y b tm%tl i. o 

[0025] z<r>^, m'W^M^n^yy ^ -ivYt^ 
^(mmi:^df^htz^\.z-jtW£mK<r)m.^(r>^y 
40 y 'i-)VYt.x:\tmt\J-£^^^yy ^-ivY\tti:<. ^ 
xmyy <-tVYifm:-thzb\,ztil, zo^i^ota 

^m<r>mf^mm-uz-:>ixxm:^^i^y 
y ^-)VY^^,wm^m^\^x\^<fz^. ^wm^ 

homwf'^-i^i^^\,zi6\.^x , ^-ti^yy^- 
)v Y b n%%myy -f -)v Y(nn.7i--yi^i,zm^hf!^ 

<r)±% ti.m\J^ts: < =Sr 0 . Wmmm<r)%^fi^m\x: 

JJE (a) «:)1l!ftPg|i«0!l€-«l~«5fc:S^ 
•t. ^13. ^tt". #-9-7'7<-;PKo«a(7) r i j 
^yy <-)VYtmtthzbi.7hLx\yh, m.^X'Z 
50 fl'sC^I^Ji r^CfiBffl-fiieiij <^llantiv^•c 
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^^^T^^^^X\''^l. -t^hh. 1, 3, 7, 15. 
31, 63, 111, 175, 25 5<7)®ISI/'<jP*^'C: 
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1 0 

* h' 5 T'S> 0 , ^ii J; 0 v^M^^^S-W-f ■S^T^^■9■ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to display, such as a plasma display panel 
(PDP) which divides the picture of the 1 field into two or more subfield pictures, and performs a multi-gradation 
display, and a digital mirror device (DMD), and the method of presentation of those. 
[0002] 

[Description of the Prior Art] With the image display equipment using the display panel which emits light in [ a 
plasma display panel (PDP) etc. ] binary, the subfield method which displays a dynamic image with halftone is used 
by piling up the binary picture of eclipse ****** with weight in time, respectively. 

[0003] By this subfield method, time sharing of the 1 field is carried out to two or more subfields, and, as for each 
subfield, weighting is carried out, respectively. The weight of a subfield is equivalent to the amount of luminescence 
at the time of making each subfield turn on. That is, each subfield corresponds to the gradation of brightness with 
which it has the predetermined number of times of luminescence as brightness weight, and the sum total of the 
weight of the subfield which emits light displays it. 

[0004] The time relation of each subfield in the 1 field is shown in drawing 6 . In the example shown in this 
drawing, the 1 field is divided into eight subfields from a subfield 1 to a subfield 8, and has the brightness weight of 
1, 2, 4, 8, 16, 32, and 64,128, respectively. In the setup period Tl when each subfield performs a pre-discharge, the 
write-in period T2 which writes in the data of lighting or an astigmatism LGT for every pixel of a plasma display 
panel screen, and the maintenance period T3 which makes the pixels in which the data of lighting were written in 
the write-in period emit light all at once, predetermined control is made, respectively. Luminescence of a subfield 
takes place in order of a subfield 1 to the subfield 8. 

[0005] In the example shown in drawing 6 , 256 steps of gradation level from 0 to 255 can be expressed by making 
light emit combining various these subfields. For example, the gradation level 7 can be expressed by making a 
subfield 3 emit light from a subfield 1, and can express the gradation level 21 by making a subfield 1, a subfield 3, 
and a subfield 5 emit light. 

[0006] Thus, by the subfield method, the subfield for obtaining desired gradation out of two or more subfields which 
carried out time sharing of the 1 field is chosen, and gradation expression of halftone is attained by making this 
selected subfield emit light. 
[0007] 

[Problem(s) to be Solved by the Invention] In the display which performs a multi -gradation display using such a 
subfield method, it is known that a false profile will appear during animation display. Next, the false profile 
(animation false profile) which appears during this animation display is explained. 

[0008] It is the case where it is now divided into 1, 2, 4, 8, 16, 32, 64,128, and a ******** subfield with weight, and 
the case where the picture pattern X moves [ in the Screen 33 top of a plasma display panel (PDP) ] horizontally by 
2 pixels in the 1 field as shown in drawing 7 is considered. The picture pattern X consists of pixels PI and P2 whose 
gradation level is 127, and pixels P3 and P4 whose gradation level which adjoins this is 128. Drawing 8 is drawing 
which developed the picture pattern X to the subfield. In this drawing, a longitudinal direction corresponds to the 
horizontal direction on the plasma display panel screen 33, and lengthwise corresponds in the direction of time. 
Moreover, hatching shows among drawing the subfield which emits light. 

[0009] In drawing 8 , when the picture pattern X is standing it still, since human being's eyes see in the direction of 
A-A', they can be [ the gradation of pixel original ] seen. However, if the picture pattern X moves horizontally as 
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shown in drawing 7 , the look of human being who looks at it will move in B-B' of drawing 8 , or the direction of C- 
C: When a look moves in the direction of B-B*, the subfield 1 of a pixel P4 - a subfield 5, the subfield 6 of a pixel 
P3 and a subfield 7, and the subfield 8 of a pixel P2 will be seen, consequently the time quadrature of these subfields 
will be carried out, and human being*s eyes will be able to have the seen gradation level 0. Moreover, when a look 
moves in the direction of C-C, human being's eyes will look at the subfield 1 of a pixel PI - a subfield 5, the 
subfield 6 of a pixel P2 and a subfield 7, and the subfield 8 of a pixel P3, consequently its gradation level 255 can be 
seen. Anyway, these serve as sharply different gradation from original gradation level (127 or 128), and these 
appear as a false border line in human being's eyes. When the subfield of the above weighting is used, as for this 
false profile, also in the case of 63, 64,191, and 192 grades, the brightness gradation of the adjoining pixel is 
observed notably. When, as for this, the pixel of these gradation adjoins, change of gradation is because change of 
the pattern of the subfield which emits light to being small is large. Such a border line that restricts in the case of an 
animation and appears is called false profile noise (a 'Talse profile noise looked at by PDM animation 
display" :television society technical report, Vol.19, No.2, IDY 95-21, pp.6 1-66), and it becomes the cause of 
degrading quality of image. 

[0010] The place which this invention is made that the above-mentioned technical problem should be solved, and is 
made into the purpose is to offer the suitable display and the suitable method for the plasma display panel which 
reduces the false border line which is the display which divides the picture of the 1 field into two or more subfield 
pictures, and performs a gradation display, and is produced to the animation field of a picture. 
[0011] 

[Means for Solving the Problem] The display concerning this invention is display which indicates by multi- 
gradation by constituting the 1 field of a picture from a subfield of eclipse ****** with weight, and controlling 
luminescence / un-emitting light according to the gradation of each pixel of a picture. [ of each subfield ] Display is 
equipped with a gray-scale-conversion means and the 1st diffusion means. A gray-scale-conversion means is chosen 
from the gradation which can express the gradation of a pixel combining two or more subfields, and is changed into 
the 1st gradation which is predetermined gradation used for a display, or the 2nd gradation which is middle 
gradation of the 1st gradation. The 1st diffusion means generates the video signal for displaying the 1st gradation 
obtained by diffusing the amount according to the 2nd gradation, when the gradation from which it was obtained by 
the gray-scale-conversion means in order to display the changed gradation when the gradation obtained by the gray- 
scale-conversion means was the 1st gradation is the 2nd gradation. When the gradation from which the 1st diffusion 
means was acquired by the gray-scale-conversion means at this time is the 2nd gradation, you may make it generate 
the video signal for displaying the 1st gradation added, or subtracted and obtained by turns between the fields in the 
amount according to the gradation to the 2nd gradation. 

[0012] In the above-mentioned display, the 1st gradation may be gradation in which one does not have the subfield 
which is not emitting light in the heaviest subfield and all the subfields that have weight smaller than it among the 
subfields made to emit light when displaying the gradation. Or the 1st gradation may be gradation whose subfield 
which does not emit light is one or less in the heaviest subfield and all the subfields that have weight smaller than it 
among the subfields made to emit light when displaying the gradation. Or the 1st gradation may be gradation whose 
subfield which is not emitting light is two or less in the heaviest subfield and all the subfields that have weight 
smaller than it among the subfields made to emit light when displaying the gradation. You may make it not include 
in the subfield which has not carried out ****** luminescence from the subfield v^th small predetermined weight, 
for example, the subfield of the minimum weight, to the subfield with the 3rd smallest weight at this time. 
[0013] Moreover, a gray-scale-conversion means may be equipped with the 2nd diffusion means which diffuses the 
error of the gradation of the pixel which it is going to display, and the changed gradation by the predetermined ratio 
to the circumference pixel of the pixel which it is going to display in the above-mentioned display. The 2nd 
diffusion means is searched for based on the predetermined lower bit of the bits which show the gradation of the 
pixel which is going to display the amount diffused to a horizontal pixel, and you may make it calculate the amount 
diffused to a vertical pixel based on the value except the value of a predetermined lower bit from the error of the 
gradation of the pixel which it is going to display, and the changed gradation at this time. 

[0014] The method of presentation concerning this invention is the method of presentation which indicates by multi- 
gradation by constituting the 1 field of a picture from a subfield of eclipse ****** with weight, and controlling 
luminescence / un-emitting light according to the gradation of each pixel of a picture. [ of each subfield ] The 
method of presentation is chosen from the gradation which can express the gradation of a pixel combining two or 
more subfields. It changes into the 2nd gradation which is middle gradation of the 1st gradation which is 
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predetermined gradation used for a display, or this 1st gradation. When the gradation changed in order to display the 
changed gradation, when the changed gradation is the 1st gradation is the 2nd gradation, the video signal for 
displaying the 1st gradation obtained by diffusing the amount according to the 2nd gradation is generated. 
[0015] 

[Embodiments of the Invention] Hereafter, the operation form of the display applied to this invention with reference 
to an attached drawing is explained. In addition, although one color is explained for simplification of explanation, in 
the color display using each color of R (red), G (green), and B (blue), this invention is below, applicable similarly. 
[0016] The composition of the display applied to this invention at drawing 1 is shown. Display consists of A/D 
converter 1 1, the reverse gamma correction machine 13, the movement detector 15, the gradation limit / error 
diffusion circuit 17, the dither circuit 19, a delay circuit 21, a selection circuitry 23, the video-signal-subfield 
matching machine 25, the subfield treater 27, scan and maintenance / elimination drive circuit 29, the data drive 
circuit 31, a plasma display panel (henceforth "PDP") 33, and a timing pulse generator 35. 
[0017] PDP33 is display with which an electrode is arranged in the shape of a matrix, and emits light in [ ON or 
OFF ] binary. With this operation form, as the conventional technology explained, in PDP33, the multi-gradation 
display by the subfield of weighting **** plurality is performed, respectively. The timing pulse generator 35 
generates a timing signal (clock of operation) based on a horizontal synchronizing signal (HD) and a vertical 
synchronizing signal (VD), and supplies it to each part in display. 

[0018] A/D converter 1 1 performs A/D (analog-to-digital) conversion in response to an RGB code. As for the RGB 
code by which A/D conversion was carried out, a reverse gamma correction is made with the reverse gamma 
correction vessel 13. That is, since the RGB code has been sent in the gamma property on condition of the display 
on a CRT display, the reverse gamma correction of it is carried out, and it performs processing which returns this 
property. The RGB code by which A/D conversion was carried out is inputted also into the movement detector 15, 
and it is detected by the movement detector 15 whether an image is an animation. The result is outputted to a 
selection circuitry 23. 

[0019] The RGB code after a reverse gamma correction is sent to a gradation limit / error diffusion circuit 17 while 
it is sent to a delay circuit 21. A gradation limit / error diffusion circuit 17, and the dither circuit 19 perform 
predetermined processing for suppressing generating of an animation false profile. Specifically, a gradation limit / 
error diffusion circuit 17, and the dither circuit 19 are changed into the gradation with which an animation false 
profile cannot generate easily the gradation which is the pixel which the video signal shows to the sent video signal. 
The detail of these circuits is mentioned later. As for a delay circuit 21, only time equal to the processing time in a 
gradation limit / error diffusion circuit 17, and the dither circuit 19 delays for it and outputs the RGB code after a 
reverse gamma correction. 

[0020] Based on the detection value by the movement detector 15, a selection circuitry 23 chooses the output from 
die dither circuit 19, when the image is an animation, and when the image is a still picture, it chooses the output 
from a delay circuit 21. Since an animation false profile is observed in the case of an animation, this is for being 
made to process for suppressing generating of a false profile to a video signal only in the case of an animation. 
[0021] The video signal chosen by the selection circuitry 23 is sent to the video-signal-subfield matching machine 
25. The video-signal-subfield matching machine 25 changes a video signal into the field information which consists 
of two or more bits corresponding to the subfield. That is, field information consists of a bit which shows whether a 
subfield is made to emit light (lighting). The subfield treater 27 determines the number of the maintenance pulses 
given off during the maintenance based on the field information from the video-signal-subfield matching machine 
25. Scan and maintenance / elimination drive circuit 29 and the data drive circuit 3 1 control the electrode of PDP33 
based on the output from the subfield treater 27, control the amount of luminescence of each pixel, and display the 
picture of desired gradation on PDP33. 

[0022] A gradation limit / error diffusion circuit 17, and the dither circuit 19 perform predetermined processing for 
suppressing generating of an animation false profile to the inputted video signal. This predetermined processing is 
explained briefly. In addition, with this operation form, the 1 field is divided into nine subfields, and each subfield 
(a subfield 1 - subfield 9) explains noting that it has the brightness weight of 1, 2, 4, 8, 16, 32, 48, 64, and 80, 
respectively. The weight of each subfield is equivalent to the amount of luminescence (brightness) when the subfield 
emits light. Desired gradation can be expressed by combining these subfields. 

[0023] In the follov/ing cases, it is easy to generate an animation false profile between the pixels which generally 
adjoin. That is, it is a case so that the distribution may be mostiy reversed between the subfield which emits light, 
and the subfield which does not emit light in a subfield with weight smaller tiian a subfield and it with the greatest 
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weight in the subfield which is the case that the brightness of the adjoining pixel is near, and emits light between the 
pixels which are the cases where the distribution in the weight direction is divided mostly, and adjoin further. For 
example, when using the******** subfields 1-9 with weight for above 1, 2, 4, 8, 16, 32, 48, 64, and 80, the 
brightness of the adjoining pixel is 63 (=01 1 1 1 1 1), 64 (=10 10000), and cases [ brightness ], such as 1 1 1 (=01 1 
11111) and 112 (=101 10000). If such a pixel adjoins, since the distribution in the weight direction of the subfield of 
luminescence / not emitting light changes a lot with movement of a look in spite of being small, an animation false 
profile will become easy to generate the difference of original gradation. 

[0024] Then, in the display of this operation form, it presupposed that the gradation which a false profile tends to 
generate is not used for a display, and we chose some gradation which a false profile cannot generate easily, and 
decided to use only those gradation for a display. Hereafter, the gradation used for this display is called "gradation 
for a display." It considers as the gradation which a false profile cannot generate easily, for example, the following 
gradation is chosen. 

(a) Gradation with which the subfield of the maximum weight and all the subfields that have weight smaller than it 

emit light among the subfields made to emit light when displaying the gradation. 

[0025] In this case, there is no subfield to which the subfield of the greatest weight required in order to display the 
gradation does not emit light from the subfield of the minimum weight, and all subfields will emit light. A big 
change of the distribution in the weight direction of the subfield which emits light when the pixel which gradation 
adjoins adjoins, since it increases gradually [ the number of subfields made to emit light in such gradation as the 
value of gradation increases ], and the subfield non-emitting light is lost, and generating of an animation false 
profile can be suppressed. The example of the gradation which fills the above (a) is shown in Table 1 - 5. In 
addition, " 1 " of front Naka and the column of each subfield shows that the subfield emits light. These gradation is 
shown by "-" in the column of "the gradation used for a display" in front Naka. That is, the gradation level of 1, 3, 7, 
15, 3 1, and 63,1 1 1,175,255 corresponds to this. In addition, it is adding to the gradation which uses 0 for a display. 
For example, when the gradation level 31 is seen in Table 1, the subfield of the maximum weight is a subfield 5 
among the subfields made to emit light when displaying this gradation level, and all the subfields that have weight 
smaller than it are a subfield 1 - a subfield 4, and since these all are emitting light, it turns out that the gradation 
level 3 1 fulfills the conditions of (a), 
[Table 1] 
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[0026] Furthermore, it is good also as gradation with which a false profile cannot generate easily gradation with the 
subfield to which a predetermined number does not emit light in the subfield which has weight smaller than the 
greatest weight required in order to display gradation in addition to the case of the above-mentioned (a). That is, also 
in the following (b) and (c), it thinks. 

(b) Gradation with which the subfield which is not emitting light is set or less to one in the heaviest subfield and all 
the subfields that have weight smaller than it among the subfields made to emit light when displaying a certain 
gradation. 

(c) Gradation with which the subfield which is not emitting light is set or less to two in the heaviest subfield and all 
the subfields that have weight smaller than it among the subfields made to emit light when displaying a certain 
gradation. 
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[0027] Since the number of the gradation which fulfills the conditions of (b) and (c) increases more than the number 
ofthe gradation which fulfills the conditions of (a), the gradation expression of a multi-stage story of it is attained 
more. Even if it is the gradation of (b) and (c), a big change of a distribution of the subfield of luminescence / not 
emitting light is not generated like the gradation of (a) between the adjoining pixels. The example of the above (b) is 
shown in Table 6-10. These gradation is shown by "-" in the column of "the gradation used for a display" of front 
Naka. That is, it adds to the gradation of (a) shown in Table 1 - 5, and is 2, 5, 6, 1 1, 13, and 14. - The gradation 
level of 251, 253, and 254 grades corresponds to this. For example, when the gradation level 14 is seen in Table 6, 
the subfield of the maximum weight is a subfield 4 among the subfields made to emit light when displaying this 
gradation level, and all the subfields that have weight smaller than it are a subfield 1 - a subfield 3, and it turns out 
that the gradation level 14 fulfills [ one subfield (subfield 1) which is not emitting light in a subfield 1 - a subfield 
4 ] the conditions of (b) for a certain reason. Moreover, there is gradation level 28 to fulfill the conditions of (c). The 
subfield of the maximum weight is a subfield 5 among the subfields made to emit light when displaying this 
gradation level 28, and all the subfields that have weight smaller than it are a subfield 1 - a subfield 4, and, as for the 
gradation level 28, for a certain reason, two subfields (a subfield 1 and subfield 2) which are not emitting light in a 
subfield 1 - a subfield 5 fulfill the conditions of (c). 
[Table 6] 
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[0028] By performing a gradation display only using the gradation level chosen as mentioned above, it is lost that 
luminescence / un-emitting light are reversed between the adjoining pixels, and generating of an animation false 
profile can be suppressed, [ of the subfield of a high order and a low-ranking subfield ] 

[0029] In addition, you may make it not take into consideration about the subfield of a predetermined low rank in 
above-mentioned (a) - (c). Since a low-ranking subfield has small weight, this is because it is thought that there is 
little influence to an animation false profile. For example, in case it asks for gradation on condition that the above 
(a), you may ask as gradation which uses for a display the gradation level on which all emit light about the subfield 
except the subfield (subfield 1) of the least significant. Or you may make it remove even from the subfield 1 of the 
least significant to the 2nd subfield (subfield 2) or the 3rd subfield (subfield 3), 
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[0030] In this display, the middle gradation of the gradation for a display is further set up as "dither gradation." 
These gradation is shown by in the column of "the gradation by the dither" in Table 1 - 10. For example, in 
Table 1 - 5, 2, 5, 1 1, 23, 47, and 87,143,215 are contained in dither gradation. Moreover, let distance of dither 
gradation and the gradation for a display before and behind it be the amount of dithers. For example, in Table 1, the 
amount of dithers in case 4 and the dither gradation of the amount of dithers in case dither gradation is 1 1 are 23 is 
8. Although this dither gradation is not used for a direct presentation, it expresses dither gradation using the 
gradation for a display by diffusing the gradation of the upper and lower sides of dither gradation of only the amount 
of dithers. 

[003 1] The display of this operation form gives the following explanation as what has set up the gradation for a 
display, and dither gradation as shown in Table 1 - 5. Therefore, display displays only the brightness of the 
gradation level of 0, 1, 3, 7, 15, 3 1, and 63,1 1 1,175,255. Moreover, in accordance with dither gradation and the 
gradation for a display, it is called "conversion gradation." 

[0032] The gradation limit / error diffusion circuit 17 has the information on conversion gradation on the gradation 
table (after-mentioned), and changes the gradation of the pixel based on the video signal after the inputted reverse 
gamma amendment into conversion gradation using this gradation table. When the conversion gradation from a 
gradation limit / error diffusion circuit 17 is equal to the gradation for a display, the dither circuit 19 generates the 
video signal of the gradation for a display, when conversion gradation is equal to dither gradation, performs 
predetermined diffusion process (after-mentioned) based on the amount of dithers of the dither gradation, and 
generates the video signal for displaying the dither gradation using the gradation for a display. 
[0033] The composition of a gradation limit / error diffusion circuit 17 is shown in drawing 2 . A gradation limit / 
error diffusion circuit 17 serves as an adder 51, the gradation table 53, and the amount table 55 of dithers from the 
error difRisi on-process circuit 60, Thus, operation of the gradation limit / error diffusion circuit 17 constituted is as 
follows. 

[0034] If the video signal which includes the gradation information on a pixel from the reverse gamma correction 
machine 13 is sent to a gradation limit / error diffusion circuit 17, the error e first diffused in the adder 51 from the 
gradation of original of the pixel based on the video signal and the pixel processed before the pixel will be added, 
and it will be outputted to the gradation table 53 and the error diffusion-process circuit 60. 
[0035] The gradation table 53 is a table which stored the information about conversion gradation, and changes the 
inputted gradation into the conversion gradation according to the gradation. That is, on the gradation table 53, from 
the gradation with which the diffusion error e was added to the gradation of an original pixel in the adder 51, the 
conversion gradation of 1 according to the gradation is chosen, and this selected conversion gradation is outputted to 
the error diffusion-process circuit 60. Here, the contents of the gradation which uses the contents of the gradation 
table 53 for the display of Table 1 to the table 5, and the gradation by the dither are described, and the greatest thing 
of the gradation which uses the output of the gradation table 53 for the display of the range which does not exceed 
the inputted gradation, or the gradation by the dither is chosen. For example, when the inputted gradation is 20, 15 
which is the gradation used for a display is chosen. Moreover, when the inputted gradation is 25, 23 which is the 
gradation used for a display is outputted. 

[0036] The error diffusion-process circuit 60 performs processing (henceforth "error diffusion process") which 
makes the surrounding pixel of the pixel under processing diffuse, the difference, i.e., the error,, of the conversion 
gradation changed by the gradation table 53 and the gradation before conversion. By giving this error diffusion 
process to the whole screen, the amount of gradation which should be displayed in the whole screen is saved, and 
when the whole screen is seen, it seems that the brightness of an original pixel is displayed on human being's eyes. 
A high quality picture can be expressed rather than there is no rough deposit of a picture by this. 
[0037] The error diffusion-process circuit 60 consists of a subtractor 61, the delay machines 63, 65, 67, and 69, 
multipliers 71, 73, 75, and 77, and an adder 79, as shovm in drawing 2 . In the diffusion-process circuit 60, from the 
gradation with which the diffusion error e was added to the gradation of an original pixel, the conversion gradation 
based on the gradation is subtracted by the subtractor 61, and those difference, i.e., error e', is called for by it. Error 
e' is inputted into the delay machine 63 and the delay machine 69. 

[0038] The delay machine 63 is delayed a part (one line -1 pixel), and outputs an input signal. The delay machines 
65, 67, and 69 are delayed by 1 pixel, and output an input signal, respectively. Therefore, the delay machine 63 
outputs error e* called for now about the pixel just behind the pixel in front of one line of the pixel under processing. 
The delay machine 65 outputs error e' called for about the pixel in front of one line of the pixel under processing 
now. The delay machine 67 outputs error e* called for now about the pixel in front of the pixel in front of one line of 
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the pixel under processing. The delay machine 69 outputs error e* called for about the pixel in front of the pixel 
uirder processing now. 

[0039] The multiplication of the coefficients kO, kl, k2, and k3 predetermined in the error outputted from each delay 
machines 69, 63, 65, and 67 with multipliers 71, 73, 75, and 77 is carried out. At this time, each coefficients kO, kl, 
k2, and k3 are set as the suitable value with which the relation of k0+kl+k2+k3=l is filled. Then, the output from 
each multipliers 71, 73, 75, and 77 is added together with an adder 79, and the result is outputted as a difRision error 
e over a pixel. That is, in the error diffusion-process circuit 60, error e' of the gradation and conversion gradation 
with which the diffusion error e was added to the gradation of pixel original is diffused by the predetermined ratios 
kO-k3 in the surrounding pixel of the pixel, as shown in (c) of drawing 2 . Moreover, the diffusion error e over a 
certain pixel is acquired by adding together the error diffused from the surrounding pixel of the pixel, as shown in 
(b) of drawing 2 . 

[0040] The conversion gradation called for on the gradation table 53 is outputted also to the amount table 55 of 
dithers. The amount table 55 of dithers has the information which matches the dither gradation shown in Table 5 
from Table 1, and the amount of dithers. Namely, the amount table 55 of dithers outputs the amount of dithers 
according to the dither gradation, when it is dither gradation about the conversion gradation changed by the 
gradation table 53, and when it is not dither gradation, 0 is outputted as an amount of dithers at the time of the 
gradation for a display. For example, the amount table 55 of dithers outputs 8 as an amount of dithers, when the 
inputted conversion gradation is 23 (refer to Table 1). 

[0041] As mentioned above, a gradation limit / error diffusion circuit 17 will choose the conversion gradation 
suitable for expressing the gradation from the gradation which added the diffusion error over the pixel to the 
gradation, if the gradation of a certain pixel is received. Furthermore, the amount of dithers to the conversion 
gradation is outputted. The video signal and the amount of dithers containing the conversion gradation from a 
gradation limit / error diffusion circuit 17 are outputted to the dither circuit 19. 

[0042] Next, the dither circuit 19 is explained. The dither circuit 19 performs diffusion process (henceforth "dither 
diffusion process") for expressing the dither gradation using the gradation for a display with which only the amount 
of dithers is obtained by being spread at the time of dither gradation, when the conversion gradation for which the 
gradation limit / error diffusion circuit 17 asked is not gradation for a display. Specifically, the dither circuit 19 
generates the video signal for only the amount of dithers carrying out the police box of the gradation for a display 
from which it is separated forward and backward in the even number field of the 1 field, and the odd number field, 
and displaying it from the dither gradation, when the gradation of the inputted video signal is dither gradation. 
Thereby, the gradation for a display is equalized in time and dither gradation can express on a screen. For example, 
when displaying the gradation level 23 (the amount of dithers is 8 at this time) which is dither gradation, the 
gradation level 15 (23-8) is displayed in either even number or the odd number field, and the gradation level 3 1 
(23+8) is displayed on the other hand. 

[0043] In dither diffusion process, on a screen, the degree of the amount of dithers (the amount of diffusion) is 
changed for every pixel, as shown in (b) of drawing 3 , and (c). That is, in the even number field or the odd number 
field, addition/subtraction of the amount of dithers become reverse between the pixels which adjoin each other 
vertically and horizontally. Moreover, in the even number field and the odd number field, addition/subtraction of the 
amount of dithers become reverse in the same pixel position. In addition, in dither diffusion process, as it is 
indicated in (e) as (d) of drawing 3 and is shown in every line, and (f) of drawing 3 and (g), you may reverse 
addition/subtraction of the amount of dithers by turns for every field, (b)-(c) (d)-(e) and (f)- by any [ of (g) ] case, 
between the even number field and the odd number field, the amount of dithers is diffused so that total may become 
zero [ of drawing 3 ] 

[0044] In conversion gradation, the following effects are expectable by using dither gradation in addition to the 
gradation for a display. The case where gradation level continues and changes from the left to 175 from 1 1 1 on a 
screen to the right as now shown in drawing 4 is considered. At the left end of a screen, only the gradation level 1 1 1 
appears and, at the right end, the gradation level 175 appears. In the center of a screen, although the gradation level 
143 (dither gradation) is displayed, at this time, by the exactly equal ratio, the gradation level 1 1 1 and the gradation 
level 175 carry out a police box, and appear. If it applies to each edge from the center of a screen, the ratio in which 
the gradation level 1 1 1 and the gradation level 175 appear changes continuously. That is, in case the dither gradation 
(here 143 gradation level) which is middle gradation of the gradation for a display is expressed, since bisection 
appears every [ 1 ] correctly, the gradation for a display can express the middle gradation of the gradation for a 
display more clearly as compared with the case where it expresses only using error diffusion not using dither 
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gradation. 

[0045] The composition of the dither circuit 19 is shown in (a) of drawing 3 . The dither circuit 19 is equipped with 
an adder 91, a subtractor 93, a selection circuitry 95, and the change pattern generating circuit 97. In an adder 91, 
the amount of dithers is added to conversion gradation. In a subtractor 93, the amount of dithers is subtracted from 
conversion gradation. The change pattern generating circuit 97 outputs the control signal for changing 
addition/subtraction of the amount of dithers for every pixel, as shown in (b) of dravying 3 , or (c). A selection 
circuitry 95 chooses and outputs the output from an adder 91 or a subtractor 93 based on the control signal from the 
change pattern generating circuit 97. 

[0046] In addition, since 0 is outputted as an amount of dithers when the conversion gradation outputted from a 
gradation limit / error diffusion circuit 17 is gradation for a display, even if addition/subtraction is performed in the 
dither circuit 19, there is no influence on gradation. 

[0047] As mentioned above, the display of this operation form is changed into the gradation for a display with 
which an animation false profile cannot generate the gradation of pixel original easily, and suppresses generating of 
an animation false profile by performing a multi -gradation display only using this gradation for a display. 
[0048] By the way, the gradation limit / error diffusion circuit 17 shown in drawing 2 input the video signal for 
every pixel one by one for every predetermined clock of operation, and processes it for every pixel. Usually, this 
clock of operation is set as the timing for processing 1 pixel. For example, when one screen is 852x480 pixels, 1 
operation clock is set to about 40.7ns (= 1-second /60 frame / (852x480 pixels)). At this time, by the time the 
inputted pixel inputs the following pixel, processing needs to complete it. For example, it is necessary to ask for the 
amount of the error diffused to the immediately following pixel within 1 operation clock. Therefore, within 1 
operation clock cycle, a gradation limit / error diffusion circuit 17 needs to change the gradation of a pixel into 
conversion gradation in the gradation table 53, and needs to diffuse an error in the error diffusion-process circuit 60 
further. However, the processing by the subtractor 61 of the gradation table 53 and the error diffusion-process circuit 
60 requires the very long processing time (for example, 34.5 microseconds) as compared with the above-mentioned 
clock of operation. Especially, data processing in a subtractor 61 takes the processing time. For this reason, in the 
circuitry shown in drawing 2 , in order to complete processing within 1 operation clock, it is necessary to generate a 
high-speed clock separately and to supply the error diffusion-process circuit 60, circuitry complicated for that is 
required, and increase of a circuit scale and the increase of cost are caused. Then, the desirable composition of the 
gradation limit / error diffusion circuit 17 for solving this problem is explained below. 

[0049] The desirable composition of a gradation limit / error diffusion circuit 17 is shown in drawing 5 . In addition, 
about the same component as what is shown in drawing 2 , the same sign is attached among drawing. In the 
gradation limit / error diffusion circuit 17 shown in drawing 5 , the composition of a thing and error diffusion- 
process circuit 60' shown in drawing 2 differs. Since the short processing time is especially required in the following 
pixel, i.e., the error diffusion to a horizontal direction, this error diffusion-process circuit 60' aims at accelerating 
calculation of the amount of error diffusion to this horizontal direction. 

[0050] In addition to the composition of the error diffusion-process circuit 60 of drawing 2 , the lower bit separation 
circuit 81 and the subtractor 62 are further formed in error diffusion -process circuit 60' of drawing 5 . The lower bit 
separation circuit 81 undergoes the output from an adder 51. The delay machine 69 receives output e' from the lower 
bit separation circuit 81. A subtractor 62 is formed between a subtractor 61 and the delay machine 63, and receives 
the output from a subtractor 61, and output e' from the lower bit separation circuit 81. 

[0051] Thus, the predetermined lower bit of the gradation data from an adder 51 is used for error diffusion-process 
circuit 60* constituted as error e* diffused to the pixel (pixel just behind the pixel under processing) processed next. 
That is, 4 bits of low ranks are separated from the gradation data (usually 8-bit data) from an adder 51 in the lower 
bit separation circuit 81, and this is made into error e'. Since it can realize easily and separation of the lower bit of 
data [ in / the lower bit separation circuit 81 / at this time ] can be processed extremely in a short time, it can be 
enough processed within 1 operation clock. 

[0052] moreover, the error e to difllise, the pixel, i.e., perpendicularly, it is after one line, ~ it asks by removing 'the 
amount e of diffusion to a horizontal direction [ still finishing / in / a subtractor 62 / as for 'the difference of the 
gradation with which the diffusion error e was added to the gradation of original of a pixel in the subtractor 61, and 
the conversion gradation on the gradation table 53 is called for, and / diffusion / from the difference already ]' Thus, 
even if it calculates gradation (subtraction) and actually asks for error e" diffused perpendicularly, since there will be 
a time margin for about one line by the time the amount of diffusion is used, it does not become a problem. 
[0053] As mentioned above, the lower bit of gradation data (usually 8-bit data) is used for error diffusion-process 
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circuit 60* as an error over the diffusion to a horizontal direction, and the error over the diffusion to a perpendicular 
direction performs error diffusion process using the amount except the error to a horizontal direction further from 
the difference of original gradation including the diffusion error e, and the gradation for which it asked on the 
gradation table 53. Thereby, error diffusion process becomes possible by the short processing time within 1 
operation clock by easy circuitry. 
[0054] 

[Effect of the Invention] According to this invention, only the predetermined gradation chosen from the gradation 
which can be expressed by the subfield is used for a display. The gradation with which all the subfields that have 
weight smaller than the weight of the heaviest subfield among the subfields made to emit light when considering as 
the gradation which an animation false profile cannot generate easily, for example, displaying the gradation on 
predetermined gradation emit light, the gradation whose subfield which does not emit light among the subfields 
which have weight smaller than the weight of the heaviest subfield among the subfields made to emit light when 
displaying the gradation is one or less are chosen. That is, in this invention, in order to perform image display only 
using the gradation which an animation false profile cannot generate easily, generating of an animation false profile 
is suppressed. In case it changes into the gradation with which display uses the gradation of each pixel of a picture 
for a display at this time, it changes into the middle gradation of the gradation used for the gradation used for a 
display, or a display. Thus, in case gradation is changed, a smoother multi-gradation expression is attained by 
forming middle gradation. 

[0055] Moreover, when changing the gradation of each pixel of a picture into the gradation used for a display 
according to this invention and an error occurs, you may diffuse it in a surrounding pixel. Thereby, when it sees on 
the whole screen, the gradation of an original pixel is expressed. Furthermore, in case error diffusion is carried out, 
about the error diffusion to a horizontal direction, you may calculate the amount of diffusion by making the lower 
bit of the data showing the gradation of a pixel into the error. The processing time at the time of calculating the 
amount of diffusion is shortened by this, and the circuit for error diffusion can be realized by easy circuitry. 



[Translation done.] 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain the device and method 
suitable for a plasma 

display panel, etc., which reduce false outlines generated in 
a moving picture 

area of an image when an image of one field is divided into 
multiple subfield 

images to make a gradational display. 

SOLUTION: The display device which makes a gradational 
display by using 

multiple subfields is equipped with a gradation 
limiting/error diffusing 

circuit 17 which converts the gradations of an input image to 
specific 

gradations where moving picture false outlines are hardly 
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generated or their 

intermediate gradations and diffuses the error between the 
converted gradations 

and unconverted gradations to peripheral pixels and a dither 
circuit 19 which 

generates a video signal for displaying the gradations 
converted by the circuit 

17 in alternate even and odd fields. The dither circuit 19 
generates the video 

signal for alternating specific gradations by a dither 
quantity above and below 

a converged gradation when the converted gradation is a 
dither gradation , 
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